Structure and function of steroid dehydrogenases involved in hypertension, fertility, and cancer.
Short-chain dehydrogenase reductase (SDR) enzymes influence mammalian reproduction, hypertension, neoplasia, and digestion. The three-dimensional structures of two members of the SDR family reveal the position of the conserved catalytic triad, a possible mechanism of keto-hydroxyl interconversion, the molecular mechanism of inhibition, and the basis for selectivity. Glycyrrhizic acid, the active ingredient in licorice, and its metabolite carbenoxolone are potent inhibitors of bacterial 3 alpha, 20 beta-hydroxysteroid dehydrogenase (3 alpha, 20 beta-HSD). The three-dimensional structure of the 3 alpha,20 beta-HSD carbenoxolone complex unequivocally verifies the postulated active site of the enzyme, shows that inhibition is a result of direct competition with the substrate for binding, and provides a plausible model for the mechanism of inhibition of 11 beta-hydroxysteroid dehydrogenase and 15-hydroxyprostaglandin dehydrogenase by carbenoxolone. The structure of human 17 beta-hydroxysteroid dehydrogenase type 1 (17 beta-HSD) suggests the details of binding of estrone and 17 beta-estradiol in the active site of the enzyme and the possible roles of various amino acids in the catalytic cleft. The SDR family includes over 50 proteins from human, mammalian, insect, and bacterial sources. Only five residues are conserved in all members of the family, including the YXXXK sequence. X-ray crystal structures of five members of the family have been completed. When the alpha-carbon backbone of the cofactor binding domains of the five structures are superimposed, the conserved residues are at the core of the structure and in the cofactor binding domain, but not in the substrate binding pocket.